Induction of T cell CD7 gene transcription by nonmitogenic ionomycin-induced transmembrane calcium flux.
The CD7 molecule is a 40-kDa member of the Ig superfamily that has structural homology to the murine Thy-1 molecule and is acquired early in human T cell ontogeny. Previous studies have demonstrated that expression of the CD7 molecule is markedly up-regulated during T cell activation. In this study, we have studied the signals required for CD7 up-regulation on human T cells. We found that nonmitogenic amounts of ionomycin selectively and maximally up-regulated T cell CD7 on mature (peripheral blood) T cells after 24 h. Whereas CD7 expression was increased 78 +/- 25% by 0.5 microM ionomycin, expression of CD25 (IL-2R alpha), class II MHC, 4F2, transferrin receptor, CD2, CD3, CD4, CD5, and CD8 molecules was not increased. Ionomycin-induced CD7 surface expression was associated with peak increases in CD7 mRNA after 4 to 6 h. Transcriptional analysis and CD7 mRNA half-life determination revealed the increase in CD7 mRNA was the result of increased CD7 gene transcription 1 h after ionomycin stimulation and was not due to prolongation of CD7 mRNA half-life. The up-regulation of surface CD7 expression by ionomycin was dependent on extracellular calcium and did not require the activation of T cell tyrosine protein kinase. Mitogenic CD2 and CD3 mAb as well as stimulation of T cells by PHA also up-regulated CD7 expression. CD7 up-regulation by ionomycin was transient (24 to 72 h) and inhibitable by cyclosporin A, whereas CD7 up-regulation by PHA was sustained over 5 to 7 days and was significantly less inhibitable by cyclosporin A. These data demonstrate that induction of a transmembrane calcium flux generates signals that lead to CD7 gene transcription.